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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the color 
reproducibility of a liquid crystal display device by 
reducing the crosstalk noise of colors. 
SOLUTION: LUTs(look-up tables) having two- 
dimensional structure or three- dimensional structure 
are used in this liquid crystal display device in order to 
correct color characteristics peculiar to liquid crystal. 
For example, in a LUT corresponding to R, data are 
stored so as to output a signal in which influences to be 
exerted on the display of R by digital signals of G and B 
are subtracted from the digital signal of R. Numbers of 
bits of inputs a, P, y of each LUT are <x>P>y and, for 
example, in the RUT corresponding to R f the digital 
signal of R is inputted in the input a and a signal in which 
the signal of one side of G and B is compressed is 
inputted in the input p and a signal in which the signal of 
other side of G and B is compressed is inputted in the 
input y. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the liquid crystal display which inputs into a liquid crystal panel the digital signal 
which has LUT which outputs the signal which each digital signal of RGB of an image was 
inputted around the interior of equipment, or equipment, and amended the color property 
peculiar to liquid crystal, and was amended by this LUT The digital signal of the color by 
which each LUT is amended, and other one color is inputted. The two-dimensional structure 
where the signal which deducted the effect which the digital signal of other one color has to 
the color specification amended from the digital signal of the color amended is outputted, Or 
the liquid crystal display which has the three-dimensional structure to which the signal 
which deducted the effect which the digital signal of other two colors has to the color 
specification which the digital signal of the color amended and other two colors is inputted, 
and is amended from the digital signal of the color amended is outputted. 
[Claim 2] LUT for said LUT having the three-dimensional structure which has three inputs 
alpha, beta, and gamma, and the number of bits of each inputs alpha, beta, and gamma being 
alpha>beta>gamma, and amending the digital signal of R The digital signal of R is inputted 
into Input alpha, and the signal which compressed one digital signal of G and B into Input 
beta is inputted. LUT for the signal which compressed the digital signal of another side of G 
and B into Input gamma being inputted, and amending the digital signal of G The digital signal 
of G is inputted into Input alpha, and the signal which compressed one digital signal of B and 
R into Input beta is inputted. LUT for the signal which compressed the digital signal of 
another side of B and R into Input gamma being inputted, and amending the digital signal of 
B The liquid crystal display according to claim 1 into which the digital signal of B is inputted 
into Input alpha, the signal which compressed one digital signal of R and G into Input beta is 
inputted into, and the signal which compressed the digital signal of another side of R and G 
into Input gamma is inputted. 

[Claim 3] LUT for said LUT having the two-dimensional structure of having two inputs alpha 
and beta, and the number of bits of each inputs alpha and beta being alpha>beta, and 
amending the digital signal of R LUT for the digital signal of R being inputted into Input alpha, 
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and the signal which compressed one digital signal of G and B into Input beta being inputted, 
and amending the digital signal of G LUT for the digital signal of G being inputted into Input 
alpha, and the signal which compressed one digital signal of B and R into Input beta being 
inputted, and amending the digital signal of B The liquid crystal display according to claim 1 
into which the digital signal of B is inputted into Input alpha, and the signal which 
compressed one digital signal of R and G into Input beta is inputted. 

[Claim 4] It is the liquid crystal display according to claim 3 which inputs into the input beta 
of LUT which a 2 input 1 output multiplexer is arranged respectively at the input beta of 
LUT which has said two-dimensional structure, the digital signal of other two colors of the 
color amended is inputted, and this multiplexer outputs one digital signal of these two colors, 
and corresponds. 

[Claim 5] In the liquid crystal display which displays by inputting the digital signal of RGB of 
an image into a liquid crystal panel It is the approach of amending each digital signal using 
LUT for amending a color property peculiar to liquid crystal. LUT of the two-dimensional 
structure where the signal which deducted the effect which the digital signal of other one 
color has to the color specification which the digital signal of the color amended and other 
one color is inputted, and is amended from the digital signal of the color amended is 
outputted, Or the digital signal of the color amended and other two colors is inputted. The 
color correction approach of the liquid crystal display which amends a digital signal using 
LUT of the three-dimensional structure to which the signal which deducted the effect 
which the digital signal of other two colors has to the color specification amended from the 
digital signal of the color amended is outputted. 

[Claim 6] It has the three-dimensional structure which has three inputs alpha, beta, and 
gamma as said LUT. To LUT for the number of bits of each inputs alpha, beta, and gamma to 
amend the digital signal of R using what is alpha>beta>gamma Input the digital signal of R 
into Input alpha, and the signal which compressed one digital signal of G and B into Input 
beta is inputted. To LUT for inputting the signal which compressed the digital signal of 
another side of G and B into Input gamma, and amending the digital signal of G Input the 
digital signal of G into Input alpha, and the signal which compressed one digital signal of B 
and R into Input beta is inputted. To LUT for inputting the signal which compressed the 
digital signal of another side of B and R into Input gamma, and amending the digital signal of 
B The color correction approach of the liquid crystal display according to claim 5 which 
inputs the digital signal of B into Input alpha, inputs the signal which compressed one digital 
signal of R and G into Input beta, and inputs the signal which compressed the digital signal of 
another side of R and G into Input gamma. 

[Claim 7] Have the two-dimensional structure of having two inputs alpha and beta as said 
LUT, and to LUT for amending the digital signal of R using that whose number of bits of each 
inputs alpha and beta is alpha>beta To LUT for inputting the digital signal of R into Input 
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alpha, inputting the signal which compressed one digital signal of G and B into Input beta, 
and amending the digital signal of G To LUT for inputting the digital signal of G into Input 
alpha, inputting the signal which compressed one digital signal of B and R into Input beta, 
and amending the digital signal of B The color correction approach of the liquid crystal 
display according to claim 5 which inputs the digital signal of B into Input alpha, and inputs 
the signal which compressed one digital signal of R and G into Input beta. 
[Claim 8] The color correction approach of the liquid crystal display according to claim 7 
which chooses and inputs one side of the digital signal of other two colors of the color 
amended to the input beta of LUT which has said two-dimensional structure using a 2 input 
1 output multiplexer. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the liquid crystal display 
excellent in color repeatability, and its color correction approach about a liquid crystal 
display and its color correction approach. 
[0002] 

[Description of the Prior Art] The problem that color reproduction is unnatural is shown in 
the liquid crystal display (LCD) research and development in is done as a display which 
replaces CRT at others, such as contrast and a viewing-angle dependency, for distortion of 
a color gamut. By this, it becomes difficult to perform color reproduction faithfully, and how 
an image appears has become a different thing from CRT. 

[0003] Conventionally, as a color correction technique in the display of a liquid crystal 
display etc., the approach using the look-up table (LUT) of the 1 -dimensional structure 
called a digital gamma method is widely used as indicated by JP, 10-3 134 16, A etc., for 
example. 

[0004] On the other hand, as a color conversion technique in a printer, the thing using LUT 
of the three-dimensional structure is known as indicated by JP,8-265584,A and 
JP,8-321 964, A. However, since it has structure of LUT reflecting the color of the toner of a 
printer with the technique of both the above-mentioned official reports, if it remains as it is, 
it is difficult [ it ] to use it for the color correction of a liquid crystal display. 
[0005] 

[Problem(s) to be Solved by the Invention] However, by the color correction approach using 
LUT of the 1 -dimensional structure mentioned above, it turns out that it cannot be said 
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that the color repeatability of a liquid crystal display is fully improved, the color property of 
liquid crystal differs from CRT — for example, the Institute of Image Information and 
Television Engineers — Vol.52, No.10, and pp. — 1527-1529 (1998) "the color reproduction 
property of a liquid crystal display", and the Institute of Image Information and Television 
Engineers — Vol.54, No.1, and pp. — it is indicated by 93-100 (2000) "the relation between 
the change to the gradation of the white chromaticity point in a liquid crystal display, and 
image quality", etc. The following properties became clear as a result of 
invention-in-this-application persons' analyzing the color property of liquid crystal further 
based on these well-known data. Below, it explains that the color correction of the color 
repeatability of a liquid crystal display which used LUT of 1 -dimensional structure is 
inadequate using drawing 6 and drawing 7 . 

[0006] Drawing 6 is drawing showing the color property of CRT, and drawing 7 R> 7 is 
drawing showing the color property of a liquid crystal display, each value of 
three-primary-colors R(red) G(green) B (blue) in which these have a value to 0-255 — each 
1 6 — cutting fine — coming out — 17 points (0, 16, 32, and ...) The group of all combination 
(17x17x17 kinds) is given to 240 and 255 to CRT and a liquid crystal display about a break 
and the value of each RGB. He is CIE by the spectral radiance meter about the color then 
displayed on the display. It measures as a XYZ value and is linear transform [0007]. 
[Equation 1] 
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The result of having performed inverse transformation to XYZ^R'G'B* as being alike is 
related with R, and it is a sort, [0008]. [ i.e., ] 
[Equation 2] 
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(R, G, B)=(0. 0, 0), (0, 0, 16), (0. 0, 32), (0, 0, 

(0, 16, 0), (0, 16, 16), (0, 16, 255). 



(0, 255, 0), (0, 255, 255), 

(16, 0, 0), 



(255, 0, 0), (255, 255, 255) 

** — it aligns in sequence [ like ] and graph-izes. In these drawings, an axis of ordinate 
shows the value of R' obtained as mentioned above, and an axis of abscissa shows the 
sequence that data are located in a line. 

[0009] In drawing 6 , the gamma curve of CRT has appeared as a staiiHike gentle curve. The 

parts where the stair-like part of a graph is level are = (R, G, B) (x, 0, 0), (x, 0, 16) a part 

where (x, 255,255), and the value of G and B are changing, and if the value of R is fixed even 
if the value of G and B changes variously, the component of R' shows the almost fixed thing, 
without changing. 

[0010] On the other hand, at drawing 7 which shows the color property of a liquid crystal 
display, in the part to which the value of R' should become fixed, the value of R' was 
changed sharply and distorted. Although this has the fixed value of R, it shows that the 
component of R' measured by fluctuation of the value of G and B interlocks, and it is 
changing (a cross talk noise occurs). 

[001 1] It thinks as a factor from which such a thing prevents the color repeatability of color 
liquid crystal displays, such as fluctuation of the white point color temperature when 
changing an intensity level. 

[0012] Here, if primary color another when the graph of drawing 7 is observed in detail, and 
the primary color which is a liquid crystal display colors is coloring simultaneously, it will be 
thought that the phenomenon in which the component of primary color from the first 
becomes muddy in response to interference by it (it shifts) has occurred. Therefore, it is 
necessary to prepare the structure which deducts beforehand the muddiness (gap) of the 
color plot, namely, according to other primary colors which compensates interference of 
each of these primary colors in the interior or the exterior of a liquid crystal display, and to 
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amend it. 

[0013] It is made in order that this invention may solve the technical problem of such a 
conventional technique, and it aims at offering the liquid crystal display which can reduce 
the cross talk noise of a color and can raise the color repeatability of a liquid crystal display, 
and its color correction approach. 
[0014] 

[Means for Solving the Problem] The liquid crystal display of this invention has LUT which 
outputs the signal which the digital signal of RGB of an image was inputted around the 
interior of equipment, or equipment, and amended the color property peculiar to liquid 
crystal. In the liquid crystal display which inputs into a liquid crystal panel the digital signal 
amended by this LUT this LUT The two-dimensional structure where the signal which 
deducted the effect which the digital signal of other one color has to the color specification 
which the digital signal of the color amended and other one color is inputted, and is amended 
from the digital signal of the color amended is outputted, Or it has the three-dimensional 
structure to which the signal which deducted the effect which the digital signal of other two 
colors has to the color specification which the digital signal of the color amended and other 
two colors is inputted, and is amended from the digital signal of the color amended is 
outputted, and the above-mentioned object is attained by that. 

[0015] LUT for said LUT having the three-dimensional structure which has three inputs 
alpha, beta, and gamma, and the number of bits of each inputs alpha, beta, and gamma being 
alpha>beta>gamma, and amending the digital signal of R The digital signal of R is inputted 
into Input alpha, and the signal which compressed one digital signal of G and B into Input 
beta is inputted. LUT for the signal which compressed the digital signal of another side of G 
and B into Input gamma being inputted, and amending the digital signal of G The digital signal 
of G is inputted into Input alpha, and the signal which compressed one digital signal of B and 
R into Input beta is inputted. LUT for the signal which compressed the digital signal of 
another side of B and R into Input gamma being inputted, and amending the digital signal of 
B It is desirable that the digital signal of B is inputted into Input alpha, the signal which 
compressed one digital signal of R and G into Input beta is inputted, and the signal which 
compressed the digital signal of another side of R and G into Input gamma is inputted. 
[0016] LUT for said LUT having the two-dimensional structure of having two inputs alpha 
and beta, and the number of bits of each inputs alpha and beta being alpha>beta, and 
amending the digital signal of R LUT for the digital signal of R being inputted into Input alpha, 
and the signal which compressed one digital signal of G and B into Input beta being inputted, 
and amending the digital signal of G LUT for the digital signal of G being inputted into Input 
alpha, and the signal which compressed one digital signal of B and R into Input beta being 
inputted, and amending the digital signal of B It is desirable that the digital signal of B is 
inputted into Input alpha, and the signal which compressed one digital signal of R and G into 
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Input beta is inputted. 

[0017] A 2 input 1 output multiplexer is arranged respectively at the input beta of LUT 
which has said two-dimensional structure, and, as for this multiplexer, it is desirable for the 
digital signal of other two colors of the color amended to be inputted, and to input one digital 
signal of these two colors into the input beta of LUT which outputs and corresponds. 
[0018] In the liquid crystal display which displays by the color correction approach of the 
liquid crystal display of this invention inputting the digital signal of RGB of an image into a 
liquid crystal panel It is the approach of amending each digital signal using LUT for amending 
a color property peculiar to liquid crystal. LUT of the two-dimensional structure where the 
signal which deducted the effect which the digital signal of other one color has to the color 
specification which the digital signal of the color amended and other one color is inputted, 
and is amended from the digital signal of the color amended is outputted, Or a digital signal 
is amended using LUT of the three-dimensional structure to which the signal which 
deducted the effect which the digital signal of other two colors has to the color 
specification which the digital signal of the color amended and other two colors is inputted, 
and is amended from the digital signal of the color amended is outputted. The 
above-mentioned object is attained by that. 

[0019] It has the three-dimensional structure which has three inputs alpha, beta, and 
gamma as said LUT. To LUT for the number of bits of each inputs alpha, beta, and gamma to 
amend the digital signal of R using what is alpha>beta>gamma Input the digital signal of R 
into Input alpha, and the signal which compressed one digital signal of G and B into Input 
beta is inputted. To LUT for inputting the signal which compressed the digital signal of 
another side of G and B into Input gamma, and amending the digital signal of G Input the 
digital signal of G into Input alpha, and the signal which compressed one digital signal of B 
and R into Input beta is inputted. To LUT for inputting the signal which compressed the 
digital signal of another side of B and R into Input gamma, and amending the digital signal of 
B It is desirable to input the digital signal of B into Input alpha, to input the signal which 
compressed one digital signal of R and G into Input beta, and to input the signal which 
compressed the digital signal of another side of R and G into Input gamma. 
[0020] Have the two-dimensional structure of having two inputs alpha and beta as said LUT, 
and to LUT for amending the digital signal of R using that whose number of bits of each 
inputs alpha and beta is alpha>beta To LUT for inputting the digital signal of R into Input 
alpha, inputting the signal which compressed one digital signal of G and B into Input beta, 
and amending the digital signal of G To LUT for inputting the digital signal of G into Input 
alpha, inputting the signal which compressed one digital signal of B and R into Input beta, 
and amending the digital signal of B It is desirable to input the digital signal of B into Input 
alpha, and to input the signal which compressed one digital signal of R and G into Input beta. 
[0021] It is desirable to choose and input one side of the digital signal of other two colors of 
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the color amended to the input beta of LUT which has said two-dimensional structure using 
a 2 input 1 output multiplexer. 

[0022] Hereafter, an operation of this invention is explained. In addition, although the 
component of R equivalent to primary color red is explained here, the same is said of G and 
B equivalent to primary color green and primary color blue. 

[0023] As shown in above-mentioned drawing 7 , when changing the value of G, and the 
value of B in a liquid crystal display, and the value of R is fixed, the component (value of the 
digital signal transformed inversely and calculated from the displayed color) of R' which 
should be eternal essentially changes. Therefore, if stored in LUT by using as data what 
deducted a changed part of R' by change of G or B from the value of R, the value of R 
outputted from LUT will turn into a value which carries out reverse amendment and makes 
flat the projection of the shape of a saw tooth wave shown in drawing 7 . Therefore, if the 
value of R is fixed even if it changes the value of G or B, R' of the value same as a result will 
be obtained, the cross talk noise of a color will be reduced, and color repeatability will 
improve. 

[0024] Furthermore, as shown in the operation gestalt mentioned later, as for fluctuation of 
the component of R\ it is possible for the effect of fluctuation of either G and B to make 
small memory space of LUT needed by compressing a digital signal and inputting according 
to it since it appears greatly with the property of a liquid crystal display. 
[0025] Furthermore, by choosing and inputting one side of the digital signal of other two 
primary colors of the primary color amended using a 2 input 1 output multiplexer in the case 
of LUT which has two-dimensional structure, with the property of a liquid crystal display, it 
becomes unnecessary to change wiring of the input section circumference, and 
management in a busy property is attained. 
[0026] 

[Embodiment of the Invention] Hereafter, the gestalt of this operation is explained, referring 
to a drawing. 

[0027] (Operation gestalt 1) Drawing 1 is drawing for explaining the color correction section 
of the liquid crystal display of the operation gestalt 1. This liquid crystal display is 
constituted so that three inputs alpha, beta, and gamma are formed in each LUT (here LUT 
of 3D (three-dimensional structure)) for amending the digital signal of RGB, and the digital 
signal (for example, 8 bits) of RGB is inputted respectively, and the signal amended from 
each LUT may be outputted and it may be inputted into a liquid crystal panel (not shown). 
[0028] This LUT may be prepared in any of the interior of a liquid crystal display, or a 
periphery, for example, can use semiconductor memory, such as ROM or RAM. 
[0029] The data in each LUT are created so that the signal which deducted the effect 
whose digital signal of other two colors (G and B) gives measurement data which was 
explained by above-mentioned drawing 7 to the color specification (R') which develops to 
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the three-dimensional structure and is amended from the digital signal (R) of the color 
amended may be outputted. In addition, the amended signal can create the address using 
the inputted digital signal, and can create it by outputting the data stored in LUT based on 
the address as it is. 

[0030] The sense of each axis of coordinates of R f G, and B with which drawing 8 forms into 
a three-dimension graph the color property of the liquid crystal shown in drawing 11 is as 
having illustrated, and origin of coordinates are in lower left direction, and it becomes the 
shaft of B from there toward the shaft of G, and the direction of the upper right toward the 
shaft of R, and above toward the lower right. The signal of 17x17x17 kinds of RGB 
coordinate values (although not illustrated especially on this graph 17x17x17 
regular-intervals lattice points) is inputted into a liquid crystal display, and the result by 
which drawing returned the color to XYZ^R'G'B* with the measuring device becomes the 
lattice point on drawing. In this drawing, in order to make data legible, it is displayed that the 
data (lattice point) corresponding to same B value become the same curved surface. In this 
drawing, interference (cross talk) with B' occurs in the place where the level of R' is low 
exactly, and it has become the curved surface where the field which should be a flat surface 
essentially was distorted. Drawing 9 looks at the same data from another direction (G shaft 
orientation). Moreover, although these drawings show the interference relation between R' 
and B\ interference between B'G'between and G'R' also becomes the same drawing. The 
data which should be stored in LUT are produced as three-dimension-amendment data so 
- that these curved surfaces in drawing 8 or drawing 9 may turn into a flat surface vertical 
(this case) to B shaft. 

[0031] By this, reverse amendment of the projection of the shape of a saw tooth wave 
shown in drawing 7 can be carried out, it can be made flat, and it becomes possible to 
acquire the same property as CRT shown in drawing 6 . 

[0032] By the way, if it is going to realize LUT which has the three-dimensional structure 
simply, when each RGB is expressed by 8 bits, for example, a big LUT called 224 kind x8 bit 
x3 (**50 M byte) is needed, and it is not realistic. So, with the following operation gestalten, 
it is based on the color property of liquid crystal, and the approach for amending the factor 
which checks the color repeatability of a liquid crystal display using smaller LUT is explained. 
[0033] (Operation gestalt 2) Although the gamma curve is drawn on the whole if the graph of 
drawing 7 is often observed in order to consider the configuration of optimal LUT, it turns 
out that 17 projections of the shape of a saw tooth wave of a left riser exist locally. In each 
for this height (Section In is called hereafter), R takes a certain constant value (0, 16, or 
255), and G and B are [0034]. 
[Equation 3] 
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(G. B)=(0, 0), (0, 16), (0, 255), 

(16, 0), (16, 16), (16, 255), 

(32, 0), (32, 16), (32, 255), 



(255, 0), (255, 16), (255, 255) 

It is changing in the sequence to say. In this section In, the value of G changes gently, and 
the list direction of these values shows that the value of B is changing finely. And as for 
fluctuation of the component of R\ by comparing the method of this change with the 
configuration for a saw-tooth-wave-like height of a graph shows that the effect of 
fluctuation of G has appeared greatly rather than B. The component of G' is strongly 
influenced of B and by performing observation with the same said of G' and B' shows that 
the component of B' is strongly influenced of R. It is [0035] when this is arranged. 
[A table 1] 

R' — Rnsm > G®&W > B©i*S 
G' — > B<o&« > R<DMW 

B* -— Bo^S > ReD|23g > GcdIKS 

** — it becomes relation [ like ]. 

[0036] Therefore, all of the number of bits of three inputs alpha, beta, and gamma of LUT 
which has the three-dimensional structure are not made the same, but it is made for the 
number of bits to serve as alpha>beta>gamma with this operation gestalt, based on the 
above-mentioned color property of a liquid crystal display, as shown in drawing 2 . The 
allotment of this number of bits is changed by LUT corresponding to any of the three 
primary colors it is. 

[0037] In drawing 2 , as what has appeared with the digital signal each RGB of whose is 8 
bits, as mentioned above, it is not equal in assignment of the input bit of LUT, and it is made 
the assignment in which the color property of a liquid crystal display was made to reflect. 
Specifically in LUT corresponding to R, alpha= 8 bits of R inputs, beta= 4 bits of G inputs, 
and gamma= 2 bits of B inputs are assigned, alpha= 8 bits of G inputs, beta= 4 bits of B 
inputs, and gamma= 2 bits of R inputs are assigned by LUT corresponding to G, and alpha= 8 
bits of B inputs, beta= 4 bits of R inputs, and gamma= 2 bits of G inputs are assigned in LUT 
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corresponding to B. As shown in the above-mentioned table 1 t the component of R' is 
strongly influenced by G of fluctuation by this. And it is weakly influenced by B of 
fluctuation, and the component of G' is strongly influenced by B of fluctuation. And it is for 
making it the thing reflecting the color property of the liquid crystal display of it being 
weakly influenced by R of fluctuation, and the component of B' having been strongly 
influenced by R of fluctuation, and being weakly influenced by G of fluctuation. 
[0038] By this, the input number of bits of LUT can be decreased from 8 bit x3=24 bit to 8 
bits +4 bits +2 bits = 14 bits, and the size of LUT can be reduced to about 1/1000 from 50 
M bytes to 214 kind x8 bit x3=48 K byte. 

[0039] measurement data which was explained by above-mentioned drawing 7 as data in 
each LUT — the three-dimensional structure — developing — each — what thinned out 
appropriately and was compressed according to the bit ratio of alpha, beta, and gamma input 
can be used. At drawing 2 , 8 bits [7:0] from the bit 0 of the digital signal of R to a bit 7 are 
inputted into the input alpha for 8 bits [7:0], for example by LUT corresponding to R. 4 bits 
[7:4] from the bit 4 of the digital signal of G to a bit 7 were inputted into the input beta for 4 
bits [3:0], and 1 bit [7:6] from the bit 6 of the digital signal of B to a bit 7 is inputted into the 
input gamma for 2 bits [1:0]. In addition, the bit pattern of Above LUT becomes a different 
thing depending on the property of the liquid crystal display set as the object of color 
correction. Here, as for the digital signal inputted, only the specific high order bit is used. 
[0040] (Operation gestalt 3) Drawing 3 is drawing for explaining the color correction section 
of the liquid crystal display of the operation gestalt 3. This operation gestalt 3 explains the 
case of the operation gestalt 2 of being special. 

[0041] It becomes possible to lessen extremely the number of bits of the input gamma of 
LUT which has the above-mentioned three-dimensional structure depending on the 
property of the liquid crystal display set as the object of color correction. In that case, it is 
possible to constitute the color correction section by LUT of two-dimensional structure as 
shown in drawing 3 , using the number of bits of gamma as 0. 

[0042] As data in each LUT, measurement data which was explained by above-mentioned 
drawing 7 can be developed in two-dimensional structure, and what thinned out 
appropriately according to the bit ratio of each inputs alpha and beta like the operation 
gestalt 2, and was compressed can be used. 

[0043] With this operation gestalt, the input number of bits of each LUT can be decreased 
to 8 bits +4 bits = 12 bits, and the size of LUT becomes 212 kind x8 bit x3=12 K byte, and 
becomes enough by LUT still smaller than the operation gestalt 2. 

[0044] (Operation gestalt 4) Drawing 4 is drawing for explaining the color correction section 
of the liquid crystal display of the operation gestalt 4. Although it is an example using LUT of 
the same two-dimensional structure as the operation gestalt 3 with this operation gestalt 4, 
the relation of interference of the color by the cross talk differs in the operation gestalt 3, 
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and it is [0045]. 
[A table 2] 

R' R©^» > Bvmw > G©5*§ 
G' — G®S2S > R<om& > Bo^W 

The case where it has become is explained. 

[0046] For example, although the digital signal of R and G had been inputted to LUT of the 
two-dimensional structure corresponding to R to the component of R 1 with the operation 
gestalt 3 since the effect of fluctuation of G was strong as shown in the above-mentioned 
table 1 With this operation gestalt 4, as shown in the above-mentioned table 2, since the 
effect of fluctuation of B is strong, the digital signal of R and B is inputted to LUT of the 
two-dimensional structure corresponding to R to the component of R\ 
[0047] the same — the operation gestalt 2 — also setting — Above LUT — each — alpha, 
beta, gamma input, and the response relation between each R, and G and B can consider 
various combination with the property of the liquid crystal display set as the object of color 
correction. 

[0048] (Operation gestalt 5) Drawing 5 is drawing for explaining the color correction section 
of the liquid crystal display of the operation gestalt 5. If the properties of a liquid crystal 
display differ when LUT of two-dimensional structure is used as the operation gestalt 3 and 
the operation gestalt 4 were shown in drawing 3 and drawing 4 , beta input of LUT 
corresponding to R will be set to G by drawing 3 , and by drawing 4 , wiring of beta input 
circumference of LUT will change, for example so that it may be set to B. 
[0049] In order to prevent this, as shown in drawing 5 , with this operation gestalt, a 2 input 
1 output multiplexer (MUX) is respectively arranged to the input beta of LUT which has 
two-dimensional structure. And the digital signal of G and B is inputted into a multiplexer, 
for example, and either is chosen and it inputs into beta input of LUT corresponding to R. 
[0050] A signal input is reconfigurated and this enables it to correspond to the difference in 
the property of a liquid crystal display, even if it does not change wiring around a signal input 
part of LUT. 
[0051] 

[Effect of the Invention] As explained in full detail above, according to claim 1 and this 
invention according to claim 5, it is possible to improve the color repeatability of the liquid 
crystal display to which the color property was distorted by the cross talk noise by using 
LUT of two-dimensional structure or the three-dimensional structure. 

[0052] According to claim 2 and this invention according to claim 6, it is possible to aim at 
an improvement of the color repeatability of a color liquid crystal display economically by 
using LUT of the optimal three-dimensional structure which matched the color property of 
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a liquid crystal display. 

[0053] According to claim 3 and this invention according to claim 7, it is possible to aim at 
an improvement of the color repeatability of a color liquid crystal display economically by 
using LUT of the optimal two-dimensional structure which matched the color property of a 
liquid crystal display. 

[0054] Since according to claim 4 and this invention according to claim 8 reconstruction of 
a signal input is attained even if it does not change wiring around a signal input part of LUT, 
it becomes possible to correspond to the versatility of the property of a liquid crystal 
display. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing for explaining the color correction section of the liquid crystal 
display of the operation gestalt 1. 

[Drawing 2] It is drawing for explaining the color correction section of the liquid crystal 
display of the operation gestalt 2. 

[Drawing 3] It is drawing for explaining the color correction section of the liquid crystal 
display of the operation gestalt 3. 

[Drawing 4] It is drawing for explaining the color correction section of the liquid crystal 
display of the operation gestalt 4. 

[Drawing 5] It is drawing for explaining the color correction section of the liquid crystal 
display of the operation gestalt 5. 

[Drawing 6] It is drawing showing the color property of CRT. 

[Drawing 7] It is drawing showing the color property of a liquid crystal display. 

[Drawing 8] The color property of liquid crystal is formed into a three-dimension graph. 

[Drawing 9] The color property of liquid crystal is formed into a three-dimension graph. 

[Description of Notations] 

2D-LUT LUT of two-dimensional structure 

3D-LUT LUT of the three-dimensional structure 

MUX Multiplexer 

R [7:0] 8 bits from primary color red's (R)'s bit 0 to a bit 7 are shown. 

G [7:0] 8 bits from the bit 0 of primary color green (G) to a bit 7 are shown. 

B [7:0] 8 bits from the bit 0 of primary color blue (B) to a bit 7 are shown. 

R [7:4] 4 bits from primary color red's (R)'s bit 4 to a bit 7 are shown. 

G [7:4] 4 bits from the bit 4 of primary color green (G) to a bit 7 are shown. 
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B [7:4] 4 bits from the bit 4 of primary color blue (B) to a bit 7 are shown. 

R [7:6] 2 bits from primary color red's (R)'s bit 6 to a bit 7 are shown. 

G [7:6] 2 bits from the bit 6 of primary color green (G) to a bit 7 are shown. 

B [7:6] 2 bits from the bit 6 of primary color blue (B) to a bit 7 are shown. 

alpha [7:0] 8 bits from the bit 0 of the input alpha of LUT to a bit 7 are shown. 

beta [7:0] 8 bits from the bit 0 of the input beta of LUT to a bit 7 are shown. 

gamma [7:0] 8 bits from the bit 0 of the input gamma of LUT to a bit 7 are shown. 
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